STAT 341 - Elizabeth Thompson

Homework 7 Solutions

LM 5.6.1, 5.6.2, 5.6.5, 5.5.2, 5.5.3, 5.5.4

(5.6.1)
HPX@“P) = H(l — p)xi*lp = pn(l — p)Z?:I Ti—n
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Let g(3>0 zi;p) = p™(1 — p)=i= %™ and b(xy, ..., z,) = 1.
Then by Theorem 5.6.1, the statistic > ; X; is sufficient.

(5.6.2)

(a) Let 1(,,>¢) denote the indicator function, ie.

. 1 ify; >0
i>0) —
w:=0) 0 otherwise
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Since y; > 0 for i = 1,...,n if and only if y,,:, > 0,

[ 1620 = Lymws0
=1

Let g(ymm, 0) = @n 1(ymm>9) and b(yl, . 7yn) = e*Zyi.
Then by Theorem 5.6.1, the statistic Y,,;, is sufficient.

(b) For Y, to be sufficient, the likelihood function given ¥,,,, must be independent of 6.
However, regardless the value of 4,,4., the likelihood function, shown above, still depends on

6. Thus Y,,., 1s not sufficient.



(5.6.5)

Thus by Theorem 5.6.1 Y7 | 47 is sufficient.

(5.5.2)
Infy(Y;0) = —ln6—-Y/0
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CRLB = —
n

. 2
Var(f) = Var(Y') = -

Therefore @ achieves the CRLB and is a best estimator.
(5.5.3)

Infx(X;\) = A+ XInA—InX!
—afx(g‘i(;A) — 14X/
82%(?’%) X/
E{%] = A/ =—1/)
CRLB = \/n

Var(\) = Var(X) = \/n



Therefore \ achieves the CRLB and is an efficient estimator.

(5.5.4)

Infy(Yip) = —1H\/27TO’—M
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Var(ji) = Var(Y) = %

Therefore ji achieves the CRLB and is an efficient estimator.



